(Department of the Regius Professor of Medicine, University of Oxford) Problems in the Measurement of Hospital Utilization Information on the hospitals used by a population can be obtained by study of hospital records, by direct interview of a sample of the population, or by recording by general practitioners. Such information is important in any planning proposals to close units or to develop new units on alternative sites. Bailey (1956) described the use of hospital records and this method was employed in the Northampton and Norwich Studies (Nuffield Provincial Hospitals Trust 1955) and the Barrow and Furness Study (Forsyth & Logan 1960) . For a defined period of time, a survey is made in and around the area of the study, recording the place of residence of patients admitted. Hospitals surveyed should include all those which by reason of nearness or convenience admit a significant number of patients from the area of the study. This is easy if the district being considered is geographically isolated, the number of hospitals is small and the service provided is comprehensive. However, if the district is part of, or adjacent to, a large urban area with good communications, then the number of hospitals involved would be large.
In this situation the other methods may seem preferable. An attempt can be made to obtain the desired information on hospital attendance -directly from a sample of the people resident in the study area. Information obtained in this way, however, will be subject to reporting errors. Alternatively, the information can be obtained from general practitioners by their making special records of all referrals to hospital: information collected in this way, however, may be subject to recording errors.
We have used the technique of direct interview of the population in a study in Lambeth and the technique of general practitioner recording in a study in the Farnham and Frimley area. This report will be confined to the accuracy and completeness of the data obtained from these studies.
Studies in Lambeth
A sample census of the population of North Lambeth was completed in the summer of 1966. Six electoral wards, comprising the northern part of the London Borough of Lambeth, were defined as the survey area. A high proportion of patients attending St Thomas's Hospital had been shown to reside in this area (Bennett 1966 , Montgomery 1968 . A random sample of one in five of all private dwellings was provided by the General Register Office. This sample was drawn in the same way as the 10 % sample for the national census and was arranged so that the two samples did not overlap. A census taker visited each dwelling and recorded the name, year of birth, and sex of each resident; in addition, a short questionnaire was completed for all persons born in 1950 or earlier.
The questionnaire asked for information concerning the presence of certain specified disabilities and impairments, occupation, age of leaving school, and civil (marital) state, together with the following questions on the use of hospital services during 1966.
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Have you been to any kind of hospital as an OUT-PATIENT or CASUALTY since January 1 1966? (YES or NO These questions were deliberately kept simple in order to make easier the task of completing the census, and it is not possible to infer the actual frequency of outpatient attendance or the duration of inpatient stays from the replies. The aim was to discover which hospitals were used by the population of the survey district.
The sample of dwellings contained 5,546 addresses eligible for enumeration. Full information was obtained from 5,499 (99-2 Y.). This yielded a population of 18,347 persons of whom 13,903 were born before January 1 1951 and completed the questionnaire (Bennett & Kasap 1970) . Inpatient, outpatient or casualty attendance during the period in question was reported by 3,083 persons (22'2 %). For a check on the accuracy of reporting, a stratified random sample was drawn of those who replied to the questionnaire (Table 1 ). The census replies of the sampled persons were checked against the hospital medical records. Records were searched for hospital experience occurring between January 1 1966 and July 10 1966 -the latter being the estimated date by which 50% of the census questionnaires had been completed.
The number of different hospitals that residents in Lambeth reported having attended in the period of enquiry was 93. It was, therefore, completely impracticable to check the records of all hospitals mentioned. Even if this had been attempted it would have provided no check against the possibility of a person being recorded as a patient at a hospital which had not been mentioned by any person in the census. However, ten hospitals (the six members of the St Thomas's Group and four other local hospitals) formed a large proportion of all those mentioned. All persons in the check sample were looked for in the medical records of these ten hospitals; enquiry was made at other hospitals only for those members of the check sample who mentioned them in their questionnaires.
It should be noted that recorded hospital usage is likely to be underestimated by the procedure adopted, since not all persons were looked for in the medical records of the peripheral hospitals. There is, therefore, an inherent bias towards 'over-reporting' or 'under-recording', but only at the peripheral hospitals. Table 2 shows how the members of the check sample were reclassified as a result of the search of hospital records. The percentage who replied correctly varied from 96 % of those who asserted no hospital use to only 18% of those who said they had been inpatients only. It can be seen that the greatest number of the latter were shown by medical records also to have been outpatients. The general tendency, however, is for more hospital experience to be reported than recorded. Table 3 shows how the accuracy of reporting varies with sex, age and social class. The hospital experience of men is better reported than that of General practitioners were asked to record, on special cards, details of each referral for immediate hospital admission, outpatient attendance or consultant domiciliary visit. Recording was also requested for referrals to casualty, physiotherapy and occupational therapy services. Admissions resulting directly from outpatient referrals were not recorded, neither were transfers between hospitals. Referrals from general practice for private consultations were not recorded, but private general practitioner consultations resulting in referrals to hospital were recorded. All the general practitioners in the area agreed to cooperate.
The study began on November 10 1969 and ended on February 9 1970, a period of thirteen weeks. To establish the completeness of recording by individual practitioners, all new outpatient attendances and inpatient admissions within the Farnham Group of Hospitals during the month of January were identified, and a check was made to see if a card had been returned for each one. Choice of the month of January was a compromise between the ideal of covering the whole period or taking some form of random sample, and what was considered to be most practicable. Similarly, limiting the validation procedure to only the Farnham Group of Hospitals was a decision based upon an appreciation of the difficulties of searching the records of all hospitals to which patients might have been referred.
A total of 6,321 referrals were reported in the three-month study period (Table 4) ; 5,246 referrals were for outpatient consultations; 994 for immediate admissions and 81 consultant domiciliary visits. 4,202 (66-5 %) of all reported referrals were made to hospitals in the Farnham Group, the remainder being to the military hospitals in Aldershot (47 %o) and then to hospitals outside the area including the London teaching hospitals (3-2 %). For the population at risk the crude outpatient referral rate was 9-6 per 100.
The checking procedure showed that recording of referrals was seriously incomplete. Table 5 shows that only just over two-thirds (689 %) of all referrals were recorded, some 74-6% of outpatients and only 50-1 % of immediate admissions. The proportion of referrals recorded varied between practitioners and between practices as would be expected. On the assumption that all outpatient referrals to all hospitals were under-recorded by 25-4%, recalculation of the crude outpatient referral rate gives an estimate of 12'8 per hundred. It is difficult to compare either the corrected or the uncorrected rates with other findings, as definitions differ (Carstairs & Skrimshire 1968) and the reported range is from 3-8 (Fry 1959) to 20-8 (Scott et al. 1960) .
Discussion
In the full report of the Lambeth study (Palmer et al. 1969 ) the results obtained by questioning individuals were compared with the theoretical results which would have been obtained using Bailey's method of surveying the records of 93 hospitals. Because of the error in individual reporting, it was concluded that Bailey's method was to be preferred for accuracy. However, this conclusion was based on the assumption that if Bailey's method had been used it would have been possible from the outset to identify the hospitals that should have been included in the survey. This would not have been easy in London or in many areas outside it, as our results from Frimley show. Hospital Inpatient Enquiry (HIPE) or Hospital Activity Analysis (HAA) data could have been used, although with small numbers the accuracy and completeness of HIPE data (Bennett 1966) are questionable, the availability of HAA data is not yet complete, and both refer only to inpatients.
However, the method of data collection involving special recording by general practitioners of all referrals to hospital cannot be considered a valid alternative. No general practitioner recorded every referral, and although a small number recorded over 90%, the general pattern was one of serious deficiency. Nor is it possible to make the assumption that failure to record was a random event. Undoubtedly selective factors were operating in this failure and evidence here is the difference shown between the recording of outpatients and inpatients. Similarly, for example, outpatient referrals to general medical clinics were recorded more completely than those to general surgical clinics. The data therefore must be treated with caution, as must any previously reported results based on data collected in this way which were not validated.
With no routinely collected data quickly available, such ad hoc studies for research on the planning of hospital bed and service provisions will be necessary, but each method of study has a number of disadvantages. The method chosen must therefore depend on the precise objectives of the study and on the time and resources available. Knowledge of the inaccuracy of the available methods of measurement of hospital use is, however, essential.
